The coronavirus 2019 disease (COVID-19) outbreak in December 2019, caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), is a major global health crisis (Lipsitch et al. [@CR30]). Declared by the World Health Organization as a global pandemic on March 11th, 2020 (Cucinotta and Vanelli [@CR10]), COVID-19 had spread to more than 212 countries and territories since December 2019 until the time of writing this paper. Thus far (as of May 11th, 2020), crude data shows that there are more than four million confirmed cases and 282,872 deaths attributed to COVID-19 worldwide (Dong et al. [@CR12]). In Saudi Arabia, the number of confirmed cases has exceeded 39,000 with 246 deaths as of May 11th, 2020 (Saudi Center for Disease Prevention and Control [@CR43]).

While efforts are focused on developing and testing effective treatment options, a number of public health measures have been utilized to help slow the spread of the virus including physical distancing, self-isolation, and handwashing (World Health Organization [@CR54]). Governments around the world have also taken unprecedented measures such as border control, lockdown, and contact tracing to contain the COVID-19 outbreak, all of which coming at significant economic cost (Al-Awadhi et al. [@CR2]; Laing [@CR28]).

The COVID-19 pandemic itself as well as the public health measures (e.g., lockdown) and their subsequent consequences (e.g., job losses, financial insecurities, and disruption to day-to-day activities) are likely to have a major adverse impact on mental health and well-being (Galea et al. [@CR17]). Indeed, there are growing concerns about the psychological impact of the COVID-19 pandemic (Holmes et al. [@CR21]; Van Bavel et al. [@CR50]), with available research showing that the COVID-19 pandemic has profound psychological effects on general populations (Rajkumar [@CR38]; Roy et al. [@CR40]; Wang et al. [@CR51]; Zhang et al. [@CR56]), people with COVID-19 mild symptoms (Xiao et al. [@CR55]) and healthcare professionals (Kang et al. [@CR25]; Lu et al. [@CR31]; Rajkumar [@CR38]; Tan et al. [@CR47]). For example, a study of 52,730 participants in China found that almost 35% of the sample reported experiencing psychological distress (Qiu et al. [@CR37]). Similarly, another study of 7236 participants found that anxiety and depression symptoms were widely prevalent (i.e., 35% and 20%, respectively) (Huang and Zhao [@CR23]). Healthcare professionals are also affected, with studies reporting psychological distress including stress, anxiety, depression, posttraumatic anxiety disorder (Jizheng et al. [@CR24]; Tan et al. [@CR47]), poor quality of sleep (Huang and Zhao [@CR23]), and insomnia (Lai et al. [@CR27]).

The COVID-19 pandemic may also exacerbate poor psychological health, loneliness, and social isolation in particular (Holmes et al. [@CR21]), which are strongly associated with increased anxiety, depression, and self-harm (Dsouza et al. [@CR13]; Matthews et al. [@CR33]). Earlier research has shown that poor psychological health is associated with the development of physical medical conditions. For example, loneliness and social isolation were associated with increased risk of coronary heart disease, stroke (Valtorta et al. [@CR49]), suicidal ideation and suicide attempts (Calati et al. [@CR7]), and premature death (Elovainio et al. [@CR14]; Holt-Lunstad et al. [@CR22]).

Fear is a central emotional response to imminent threats such as COVID-19 (Van Bavel et al. [@CR50]). In the extended parallel process model, fear is defined as psychological arousal and negative emotional response stimulated by overestimation of perceived threat, coupled with an underestimation of the perceived benefits from action as well as low self-efficacy (Witte [@CR52]). While strong fear levels coupled with high self-efficacy have been shown to positively affect adaptive behavioral changes, low fear and self-efficacy levels were associated with engaging in avoidant behaviors (Witte and Allen [@CR53]). For example, in cancer screening research, moderate levels of fear combined with high self-efficacy tended to motivate individuals to perform screening, whereas low and high levels of fear resulted in low levels of motivation to uptake screening and promotes engagement in avoidance behavior (Champion et al. [@CR8], [@CR9]).

In line with previous research during viral epidemics (severe acute respiratory syndrome (Reynolds et al. [@CR39]) and the Middle East respiratory syndrome-corona virus (Bukhari et al. [@CR5])), COVID-19-related research found evidence of increasing levels of fear worldwide (Knipe et al. [@CR26]). This increase in fear levels was also evident among frontline medical staff (Lu et al. [@CR31]). Excessive fear of COVID-19 (e.g., being infected or infecting others) may worsen anxiety symptoms (which is, by definition, excessive fear and avoidance) (Shin and Liberzon [@CR44]) in people with pre-existing psychological disorders and could create psychological distress in the general population. Excessive fear of COVID-19 has also been associated with cases of suicide in Bangladesh (Mamun and Griffiths [@CR32]) and India (Goyal et al. [@CR18]).

On the other hand, fear could act as a motivator for behavioral change in the COVID-19 context (Harper et al. [@CR19]; Pakpour and Griffiths [@CR36]), especially when coupled with high self-efficacy and perceived benefits (Witte and Allen [@CR53]). A recent study showed that fear of COVID-19 was a significant predictor of improved social distancing and hand hygiene, suggesting that fear plays an important role in compliance with COVID-19 related public health measures (Harper et al. [@CR19]).

Due to the novel nature of COVID-19 and the psychological distress associated with it, it is argued that researchers should assess fear of COVID-19 to help determine whether prevention and support programs are needed, and if so, which groups of people to target (Pakpour and Griffiths [@CR36]). Ahorsu and colleagues recently developed the Fear of COVID-19 Scale (FCV-19S), a self-report unidimensional scale that measures the severity of fear of COVID-19 after extensive literature search of all available fear measures (Ahorsu et al. [@CR1]). The FCV-19S is a 7-item scale that is easy to administer and has shown satisfactory psychometric properties (Ahorsu et al. [@CR1]). However, before the scale can be used in other populations and cultures, it is recommended that the psychometric properties of the scale in the target language are examined (Sousa and Rojjanasrirat [@CR46]).

Aim of the Study {#Sec1}
================

In the present study, we report reliability qualities, concurrent validity, and construct (confirmatory) validity of the Arabic version of the FCV-19S.

Methods {#Sec2}
=======

Participants {#Sec3}
------------

Data reported in this paper were part of a larger ongoing web-based study in Saudi Arabia, which is looking at understanding people's awareness, attitudes, emotions, beliefs, and behaviors about COVID-19. Eligible participants were members of the general Saudi population who were at least 18 years of age and spoke Arabic as their first language. To validate the Arabic version of the FCV-19S, a dataset comprising 639 participants was used.

Procedure {#Sec4}
---------

Participants were recruited using an anonymous online survey and a snowball sampling strategy. Study announcements, containing brief information about the study and a web-page link to the study, were shared via email (to personal and professional networks), and posted on LinkedIn and other popular social media websites including Twitter and Facebook. The online survey was administered by Google Forms to ensure a wide reach and easy access. Participants were asked to kindly share the survey with their personal and professional networks.

After agreeing to complete the survey, participants provided demographic information and completed a battery of measures including the FCV-19S. Answers to all questionnaire items were required, and respondents were able to submit their responses only if all questions were answered. Data reported in this study were collected between the 11th and 20th of April 2020. Participation was voluntary, and all participants gave electronic informed consent and received no compensation for their participation. No identifying information were collected to protect the participants' anonymity. This study was reviewed and approved by Taif University Research Ethics Committee (IRB 41--00155).

Adaptation of FCV-19S into Arabic {#Sec5}
---------------------------------

In line with established protocols for cross-cultural adaptation, the original FCV-19S was translated into Arabic using a forward-backward translation technique (Alyami et al. [@CR3]; Henning et al. [@CR20]). First, the FCV-19S was translated into Arabic by an independent professional medical translator who is fluent in English and Arabic. Second, one of the authors, who is fluent in English and Arabic, reviewed the provisional Arabic translation and discussed any anomalies with the independent translator. Third, the approved Arabic translation draft of the scale was then back translated into English by another author who at this time was unfamiliar with the original English scale. Both the forward and backward translations of the scale were then compared for equivalence and checked for cultural appropriateness among the authors. The approved Arabic translation was then piloted with 20 people recruited on Twitter to examine the scale readability and potential ambiguity. There were no apparent problems, and no further changes were deemed necessary. The final Arabic version of the FCV-19S can be found in the [Appendix](#Sec14){ref-type="sec"}.

Measures {#Sec6}
--------

Participants reported their age, sex, marital status, education level, employment status, monthly income, and region. A battery of measures was administered which included the Arabic versions of the FCV-19S and Hospital Anxiety and Depression Scale (HADS).

Fear of COVID-19 {#Sec7}
----------------

The FCV-19S is a unidimensional scale that measures one's fear levels of COVID-19 (Ahorsu et al. [@CR1]). It consists of 7 items (e.g., items 7 states "My heart races or palpitates when I think about getting coronavirus-19") and is scored on a 5-point scale, ranging from 1 (strongly disagree) to 5 (strongly agree). A total score is calculated by summing all item scores with a possible total score ranging between 7 and 35. Higher scores indicate greater levels of fear of COVID-19. The scale has shown robust psychometric properties including high internal consistency (*α* = .82) (Ahorsu et al. [@CR1]). The scale is also now available in three languages including Italian (Soraci et al. [@CR45]), Bangla (Sakib et al. [@CR41]), and Turkish (Satici et al. [@CR42]).

Psychological Distress {#Sec8}
----------------------

Psychological distress was assessed using the HADS (Zigmond and Snaith [@CR57]). The HADS consists of a total of 14 items, 7 items for the anxiety subscale (HADS-A, e.g., item 1 states "I feel tense or 'wound up'") and 7 items for the depression subscale (HADS-D, e.g., items 10 states "I have lost interest in my appearance"). Each item is rated on a 4-point scale. After reverse scoring six items (2 for anxiety and 4 for depression), relevant item scores are added to produce HADS-A and HADS-D total scores, with possible total scores ranging from 0 to 21 for each subscale. Additionally, an overall total score (HADS-T) can also be calculated by summing all items (0--42 range), with higher scores indicating greater levels of psychological distress (Zigmond and Snaith [@CR57]). The HADS has demonstrated satisfactory psychometric properties in different patient groups as well as in general populations (Bjelland et al. [@CR4]; Mykletun et al. [@CR34]). The Arabic version of the HADS has also shown acceptable psychometric properties (Terkawi et al. [@CR48]). Internal consistency in the current study was *α* = .86 for the HADS-A, *α* = .80 for the HADS-D, and *α* = .90 for the whole scale.

Statistical Analysis {#Sec9}
--------------------

Descriptive statistics were used to report the sample characteristics. Skewness, kurtosis, and distributions of responses were analyzed with respect to each item. Internal consistency was assessed by Cronbach alpha coefficients (*α*), inter-item correlations and corrected item-total correlations. A Cronbach's *α* of .70 or higher indicates acceptable reliability (DeVellis [@CR11]; Nunnally and Bernstein [@CR35]). Each item was also assessed in terms of its impact on the overall alpha correlation coefficient. Inter-item correlations and corrected item-total correlations between .30 and .70 suggest medium to strong associations between items (Ferketich [@CR15]). Concurrent validity was assessed by comparing the Pearson correlations between the FCV-19S and HADS-D, HADS-A, and HADS-T. These analyses were conducted using the IBM SPSS Statistics v 26 software.

To investigate the proposed theoretical domain structure, a confirmatory factor analysis (CFA) was conducted on the FCV-19S dataset. Factor structure was conducted using the LISREL v.8.80 software. As the data were ordinal, a diagonally weighted least squares method of estimation with polychoric correlations was most appropriate (Flora and Curran [@CR16]). Goodness of fit was assessed according to the following criteria: root mean square error of approximation (RMSEA ≤ .06); comparative fit index (CFI \> .90 or more desirably ≥ .95); and standardized root mean square residual (SRMR ≤ .08) (Lei and Wu [@CR29]).

Results {#Sec10}
=======

Table [1](#Tab1){ref-type="table"} shows sample characteristics. The dataset included 639 individual complete responses. The mean age was 34.75 years (SD 11.80). Overall, more than half of the participants were males (57.9%), married (58.4%), has a university qualification (70.0%), employed (50.2%), and earned 9999 Saudi Riyal and less a month (52.0%). Participants were from all regions, with the Northern region being the least represented in this dataset.Table 1Sample characteristics (*n* = 639)CharacteristicsFrequency%Sex  Male37057.9  Female26942.1Marital status  Single23937.4  Married37358.4  Divorced213.3  Widowed60.9Education level  Primary school40.6  Secondary school132.0  High school11117.4  Diploma6410.0  Bachelor32050.1  Postgraduate (Master/PhD)12719.9Employment  Student17527.4  Employed32150.2  Unemployed10015.6  Retired436.7Monthly income\*  9.999 and less33252.0  10,000--15,99913621.2  16,000 and more17126.8Region  Central region13220.7  Northern region152.3  Southern region10416.3  Eastern region7511.7  Western region31349.0^\*^Saudi Riyal

The measures of central tendency, internal consistency, skewness, kurtosis, and distributions of responses of each item (Tables [2](#Tab2){ref-type="table"} and [3](#Tab3){ref-type="table"}) provided a good description of the item distributions and their reliability as used in the COVID-19 measure. Byrne and Campbell stated that a normal distribution can be demonstrated when values of skewness and kurtosis are close to zero (between − 1.5 and + 1.5) (Byrne and Campbell [@CR6]). The values presented in Table [2](#Tab2){ref-type="table"} suggest that items 3, 6, and 7 are unlikely to be normally distributed, although all items were found to be reliable. The distributions in Table [4](#Tab4){ref-type="table"} indicate that most respondents strongly disagreed with the item 3, 6, and 7 statements.Table 2Descriptive details for the FCV-19S (overall Cronbach alpha score = 0.88)ItemMean (SD)SkewnessKurtosisCronbach alpha when item deletedItem 12.98 (1.15)− 0.08− 0.880.86Item 23.31 (1.11)− 0.45− 0.700.86Item 31.71 (0.89)1.512.480.86Item 42.36 (1.20)0.63− 0.520.85Item 52.97 (1.21)− 0.10− 1.010.85Item 61.68 (0.91)1.713.100.87Item 71.94 (1.06)1.170.760.85Table 3Responses distribution (%)ItemResponse option12345Item 111.324.627.228.68.3Item 26.620.019.742.711Item 349.337.18.53.31.9Item 428.233.319.612.56.4Item 513.823.523.629.99.2Item 652.435.76.13.42.3Item 741.836.910.37.83.1Table 4Inter-item Pearson's correlation matrix and corrected item-total correlationsItemItem 1Item 2Item 3Item 4Item 5Item 6Item 7Corrected item-total correlationsItem 11.000.64Item 2.607\*1.000.64Item 3.379\*.392\*1.000.64Item 4.554\*.495\*.551\*1.000.70Item 5.560\*.596\*.461\*.581\*1.000.70Item 6.360\*.347\*.539\*.420\*.408\*1.000.57Item 7.461\*.463\*.664\*.592\*.564\*.650\*1.000.74^\*^Statistically significant at *p* \< .01 (2-tailed)

Internal Consistency and Concurrent Validity {#Sec11}
--------------------------------------------

The internal consistency of the Arabic FCV-19S was good (*α* = .88). The inter-item correlations ranged between 0.35 and 0.66, and the corrected item-total correlations of each item ranged between 0.57 and 0.74 indicating that the Arabic FCV-19S has adequate internal consistency (Table [4](#Tab4){ref-type="table"}). Concurrent validity was supported by the significant correlations with the psychological distress as assessed by the HADS. Fear of COVID-19 was significantly correlated with HADS-D (*r* = .56, *p* \< .001), HADS-A (*r* = .66, *p* \< .001), and HADS-T (*r* = .66, *p* \< .001).

Factor Analysis of the Arabic FCV-19S {#Sec12}
=====================================

Model 1 of the CFA denotes the baseline model, which tested a unidimensional solution with all seven items and no error variances correlated. CFI and SRMR indicated that the fit was already excellent at this stage, but RMSEA was still clearly above the criterion of 0.06 (Table [5](#Tab5){ref-type="table"}). The pattern of modification indices and inter-item correlations suggested the presence of notable error co-variance within the cluster of item 3 ("My hands become clammy when I think about coronavirus-19"), item 6 ("I cannot sleep because I am worrying about coronoavirsu-19"), and item 7 ("My heart races or palpitates when I think about getting coronavirus-19"). When the error variance of these items was correlated in model 2, RMSEA decreased substantially, although it was still above the required cut-off value.Table 5Goodness-of-fit indices from CFA to test the suitability of a single-factor model of the Arabic FCV-19SModelCFIRMSEA (90% CI)SRMR10.9570.152 (0.135; 0.170)0.06620.9910.081 (0.061; 0.102)0.03530.9950.059 (0.037; 0.083)0.024Model 1 signifies the baseline model, model 2 when error variances of items 3, 6, and 7 were correlated, and model 3 also the error variances of items 1 and 2 were correlatedValues are shown to three decimal places*CI*, confidence interval

Furthermore, modification indices strongly suggested that the error variances of item 1 ("I am most afraid of coronavirus-19") and item 2 ("It makes me uncomfortable to think about coronavirus-19") be correlated, which was implemented in the subsequent step. The resulting solution (model 3) presented with CFI and SRMR clearly exceeding their required cut-off values, and RMSEA was now also below its cut-off of 0.06 **(**Table [5](#Tab5){ref-type="table"}). Figures [1](#Fig1){ref-type="fig"} and [2](#Fig2){ref-type="fig"} present an overview of the factor solution for models 1 and 3, respectively. Shown there are the factor loadings. These were slightly higher for model 1 (range 0.73 to 0.86) than for model 3 (range 0.62 to 0.84), but in both cases, factor loadings confirm the strong psychometric performance of the scale.Fig. 1Baseline model with no covariances correlatedFig. 2Model 3 with covariances between q1 and q2, q3 and q6, q3 and q7, and q6 and q7

Discussion {#Sec13}
==========

Using a sample of Saudi adults, the present study aimed to evaluate the psychometric properties of the Arabic version of the FCV-19S to ensure this was a reliable and a valid measure that can be used to assess the severity of fear of COVID-19 among the Saudi general adult population. The findings showed that the Arabic FCV-19S had a unidimensional structure, good internal consistency, good concurrent validity, and acceptable construct validity.

Overall, our findings were similar to previous research using the FCV-19S. Internal consistency of the Arabic FCV-19S was .88, which is marginally higher than that reported for the original scale (*α* = .82) (Ahorsu et al. [@CR1]), and Italian (*α* = .87) (Soraci et al. [@CR45]), Bangla (*α* = .87) (Sakib et al. [@CR41]), and Turkish (*α* = .85) versions (Satici et al. [@CR42]). Concurrent validity analysis showed significant positive correlations with anxiety and depression as assessed by the HADS, and this was also consistent with previous findings (Ahorsu et al. [@CR1]; Sakib et al. [@CR41]; Satici et al. [@CR42]; Soraci et al. [@CR45]).

Results of the CFA provided evidence for the unidimensional structure of the Arabic FCV-19S. Factor loadings were all significant and strong (range 0.62 to 0.84), comparable with other versions of the scale (.68 to .90 for the Italian version and .72 to .80 for the Bangla version) (Sakib et al. [@CR41]; Soraci et al. [@CR45]). However, items 3, 6, and 7 had lower mean values compared with the rest of the items, indicating that respondents tended to strongly disagree with these statements. This was also the case among Italian (Soraci et al. [@CR45]), Turkish (Satici et al. [@CR42]) and Bangladeshi respondents (Sakib et al. [@CR41]) but not Iranian respondents (Ahorsu et al. [@CR1]). Item 3, 6, and 7 have shared meaning in that they all refer to somatic aspects related to COVID-19 fear (clammy hands, lack of sleep, heart racing). However, there was not enough evidence for these items to form a separate factor, as inter-item correlations did not indicate a clearly distinguishable factor, and the misfit in model 1 could be adequately resolved by correlating shared error variance between these items.

The only other remaining instance of notable error co-variance was for items 1 and 2. Both items also have some shared meaning in comparison with the rest, as items 1 and 2 are both general questions about being afraid of COVID-19 or feeling uncomfortable when thinking about COVID-19. This is in contrast to the other items that contain specific aspects, such as the somatic elements of the cluster 3, 6, and 7, losing one's life (item 4), or becoming anxious when watching the news (item 5).

Recent studies using the FCV-19S showed that fear of COVID-19 was negatively associated with life satisfaction (*r* = − .20, *p* \< .001) and this relationship was mediated by depression, anxiety, and stress (Satici et al. [@CR42]). Another study reported that greater fear of COVID-19 was associated reduced physical and environmental quality of life (which is unsurprising given that people are in lockdown) and improved social distancing and hand hygiene practices, suggesting that fear plays an important role in motivating people to comply with COVID-19-related recommended health behaviors (Harper et al. [@CR19]).

Given the significant correlations between fear of COVID-19 and anxiety and depression, longitudinal studies are warranted to determine the direction of this relationship. Future research could also investigate how fear of COVID-19 affects the extent to which people practice social distancing, hand washing, and other public health measures within COVID-19 context. Our findings should be viewed in light of some limitations. The snowball sampling method used during the lockdown and quarantine measures, put in place by the Government, may have introduced selection bias, where only those who received the study link had the chance to participate. Moreover, although recruitment of participants through LinkedIn was low compared with other social media platforms, LinkedIn could be considered as a niche social media platform. This might have produced a subsample of biased participants in terms of socio-demographics. In conclusion, the results of the present study demonstrated that the Arabic FCV-19S has a unidimensional structure with robust psychometric properties and hence can be used in research assessing the psychological impact of COVID-19 among the Saudi adult population.

Appendix {#Sec14}
========

Arabic version of the Fear of COVID-19 Scaleأنا خائف من فيروس كورونا-١٩ لأقصى حدّالتفكير بفيروس كورونا-١٩ يشعرني بعدم الارتياحأشعر بتعرق في كفيّ عندما أفكر بفيروس كورونا-١٩أخشى أن أفقد حياتي بسبب فيروس كورونا-١٩ينتابني القلق أو التوتر عندما أشاهد أخبارًا أو قصصًا عن فيروس كورونا-١٩لا يمكنني النوم بسبب قلقي من الإصابة بعدوى فيروس كورونا-١٩تتسارع دقات قلبي عندما أفكر بالإصابة بعدوى فيروس كورونا-١٩
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